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(54) SEMICONDUCTOR DEVICE FOR IMAGING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device for imaging the 
thickness and the area, of which are smaller than those of the conventional 
devices concerning the semiconductor device for imaging obtained by packaging 
a semiconductor element having a photodetector and a lens for imaging. 
SOLUTION: A lens-fitting part 16, having the lens for imaging 18 fitted thereto, 
is fitted to a TAB tape board 14. A semiconductor chip for imaging 12 is 
mounted on a side opposite to the part 16. The lens 18 and the photodetector 
of the chip 12 face each other via an opening 14a formed at the substrate 14. 
Light, advancing toward the chip' 12 via the substrate 14, is cut off by a light- 
shielding plate 60 to exclude influence on the photodetector substantially. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The lens installation section in which the lens. for an image pick-up was attached, and the 
semiconductor chip with which the photo detector which changes the light from said lens for an image 
pick-up into a picture signal was formed in the circuit forming face, The substrate which has the 
flexibility which supplies the picture signal which was established between said lens installation sections 
and said semiconductor chips, and was generated with said semiconductor chip to an external circuit. 
The semiconductor device for an image pick-up characterized by intercepting the light which penetrates 
this substrate and faces to said semiconductor chip, and having the gobo from which the effect on said 
photo detector is removed substantially. 

[Claim 2] Said photo detector which it is a semiconductor device for an image pick-up according to 
claim 1, said semiconductor chip was mounted in said substrate after said circuit forming face had 
turned to said substrate, and was formed in said circuit forming face is a component for an image pick- 
up characterized by having countered with said lens for an image pick-up through opening prepared in 
said substrate. 

[Claim 3] Said lens installation section is a semiconductor device for an image pick-up characterized by 
being fixed to the field of the opposite hand of the field of said substrate with which said semiconductor 
chip was mounted in the condition that are a semiconductor device for an image pick-up according to 
claim 1 or 2, said lens installation section has the gage pin, said substrate has tooling holes, and said 
gage pin fitted into said tooling holes by adhesives. 

[Claim 4] It is the semiconductor device for an image pick-up characterized by being a semiconductor 
device for an image pick-up given in any 1 term claim 1 thru/or among 3, and said gobo having extended 
toward said semiconductor chip from said lens installation section in opening of said substrate. 
[Claim 5] It is the semiconductor device for an image pick-up characterized by being a semiconductor 
device for an image pick-up according to claim 4, and forming said gobo with the ingredient which has 
elasticity, and the head being in contact with said circuit forming face of said semiconductor chip. 
[Claim 6] It is the semiconductor device for an image pick-up which it is a semiconductor device for an 
image pick-up according to claim 2, and said gobo is formed in said lens installation section in one, and 
is characterized by fixing the head of said gobo to said circuit forming face of said semiconductor chip 
by adhesives. 

[Claim 7] The edge of said converging section which it is a semiconductor device for an image pick-up 
given in any 1 term claim 1 thru/or among 6, and said lens installation section has the converging 
section which forms opening which acts as drawing to said lens for an image pick-up, and forms this 
opening is a semiconductor device for an image pick-up characterized by being the inclined plane which 
carried out predetermined include-angle dip to the optical axis of said lens for an image pick-up. 
[Claim 8] It is the semiconductor device for an image pick-up which is a semiconductor device for an 
image pick-up given in any 1 term claim 1 thru/or among 7, and is characterized by for said substrate 
having the wiring drawer section for connecting with an external circuit, and carrying electronic parts in 
this wiring drawer section. 

[Claim 9] The lens installation section in which the lens for an image pick-up was attached, and the 



-2- 



semiconductor chip with which the photo detector which changes the light from said lens for an image 
pick-up into a picture signal was formed. It is the semiconductor device for an image pick-up which has 
the substrate with which said semiconductor chip was mounted. Said lens installation section It has the 
upper part in which said lens for an image pick-up was attached, and the lower part fixed to said 
substrate. It is the semiconductor device for an image pick-up which said upper part is constituted 
movable in the direction approached or estranged to said substrate to said lower part, and is 
characterized by the distance between said lenses for an image pick-up and said semiconductor chips 
being adjustable. 

[Claim 10] The semiconductor device for an image pick-up which is a semiconductor device for an 
image pick-up according to claim 9, and is characterized by having escaped so that said upper part 
might not separate from said lower part, and establishing a stop device when said upper part moves in 
the direction estranged from said substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor device for an image pick- 
up which packed the semiconductor device which has a photo detector, and the lens for an image pick- 
up with respect to the semiconductor device for an image pick-up. 

[0002] In recent years, the portable telephone and handy personal computer (pocket mold personal 
computer) with which the miniature camera was incorporated are developed. For example, the portable 
telephone equipped with the miniature camera picturizes a call person's image with a miniature camera, 
incorporates it as image data, and transmits the image data to a call partner. Generally such a miniature 
camera is constituted by a C-MOS sensor and the lens. 

[0003] The miniaturization is demanded also of the miniature camera with which miniaturization with 
much more portable telephone and handy personal computer is advanced, and is used for these. In order 
to satisfy the demand of the miniaturization to such a camera, the semiconductor device package which 
unified and formed the lens and the C-MOS sensor is developed. 
[0004] 

[Description of the Prior Art] The Japanese-Patent-Application-No. No. 1 7997 [ 1 1 to ] official report is 
indicating the semiconductor device package of a configuration of having unified the lens, for an image 
pick-up and the semiconductor chip which has a C-MOS sensor. In this semiconductor device package, 
that light-receiving side is carried in the condition of having been upwards suitable, on the printed 
circuit board which has rigidity, and wirebonding of the semiconductor chip which has a C-MOS sensor 
is carried out to the printed circuit board. The lens for an image pick-up is being fixed to the printed 
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circuit board so that it may be arranged at the position above the light-receiving side of a 
semiconductor chip. Therefore, the semiconductor device package for the conventional miniature 
cameras indicated by the Japanese~Patent~Application-No. No. 1 7997 [11 to ] official report is the 
configuration that a semiconductor chip is carried on a substrate and a lens is arranged on it. 
[0005] 

[Problem(s) to be Solved by the Invention] The semiconductor device package of an above-mentioned 
configuration originates in the structure, and has the following problems. 

[0006] 1) In the manufacture process of a semiconductor chip in which it has a photo detector, in order 
to make thickness of a semiconductor chip small, the tooth back of a semiconductor chip is deleted with 
the grinder. For this reason, the thickness of a semiconductor chip is changed for every wafer. Although 
the range of about **30 micrometers of fluctuation is usually about **15 micrometers, there is as 
tolerance. Fluctuation of the thickness of a semiconductor chip will fluctuate the distance between the 
light-receiving side of a semiconductor chip, and a lens. That is, since a lens is arranged from the front 
face of a printed circuit board at a predetermined distance and the light-receiving side of a 
semiconductor chip is arranged in the location distant from the front face of a printed circuit board by 
the thickness of a semiconductor chip, if the thickness of a semiconductor chip increases, a light- 
receiving side will approach a lens, and if the thickness of a semiconductor chip decreases, a light- 
receiving side will keep away from a lens. 

[0007] The distance between a lens and the light-receiving side of a semiconductor chip is set up 
equally to the focal distance of a lens, and an image with a lens carries out image formation to accuracy 
in respect of light-receiving. Therefore, if the distance between a lens and a light-receiving side is 
changed as mentioned above, a focal gap will occur and the problem that an image fades will occur. 
[0008] 2) In case a semiconductor chip is carried in a printed circuit board, using dice attachment 
equipment, paste up a semiconductor chip on the surface of a printed circuit board, and fix. With dice 
attachment equipment, the front face (field in which the photo detector was formed) of a chip is 
adsorbed, and is held, and it conveys and lays on a printed circuit board. For this reason, the front face 
of a semiconductor chip will be covered with an adsorber, and cannot carry out the image recognition of 
the field in which the photo detector was formed. Therefore, the imajge recognition of the appearance of 
a semiconductor chip is carried out. and this appearance is made into the criteria for positioning a 
semiconductor chip on a printed circuit board. However, the physical relationship with not necessarily 
fixed the light-receiving side and appearance of a semiconductor chip has not become. That is, a 
semiconductor chip is piece[ of an individual ]-ized by carrying out the dicing of the wafer and dividing it. 
Although the appearance of a semiconductor chip is formed in that case, when changing the cutting 
location by dicing, the location of the light-receiving side over the appearance of a semiconductor chip 
is not fixed. Therefore, the focal location of a lens may not be in agreement with accuracy at the core of 
a light-receiving side. 

[0009] 3) Since a semiconductor chip is carried in a printed circuit board by wirebonding. it must arrange 
the pad for wirebonding around a semiconductor chip. Therefore, it is necessary to prepare the part 
which arranges a bonding pad in a printed circuit board, and has become the hindrance of a 
miniaturization of a semiconductor device package. 

[0010] 4) Required thickness is the distance which applied the thickness of a semiconductor chip to the 
focal distance of a lens substantially as a semiconductor device package. However, with the above- 
mentioned conventional semiconductor device package, since the printed circuit board is arranged in the 
opposite hand of the lens of a semiconductor chip, the actual thickness of a semiconductor device 
package serves as distance which applied the thickness of a printed circuit board to the distance which 
applied the thickness of a semiconductor chip to the focal distance of a lens further. Therefore, the 
thickness of a semiconductor device package is increasing by the thickness of a printed circuit board. 
[001 1] 5) The printed circuit board is formed with the ingredient which has the rigidity of the ceramics 
or glass epoxy. Therefore, a printed circuit board cannot be crooked, but in case it builds a 
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semiconductor device package into a device, it has the problem that the degree of freedom of 
arrangement is small. That is, in order to connect to the main substrate in a portable telephone or a 
handy personal computer electrically the semiconductor device package which forms a miniature camera, 
a package is mounted in a direct main substrate, or there is constraint that it is necessary to form a 
flexible wiring substrate between the main substrate and a semiconductor device package. Such 
constraint makes low the degree of freedom of a case design of a portable telephone or a handy 
personal computer. 

[0012] This invention is made in view of the above-mentioned point, its thickness is conventionally 
smaller than equipment, and it sets it as the main objects to offer the packed semiconductor device for 
an image pick-up also with a small area. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this 
invention, it is characterized by providing each means expressed below. 

[0014] The lens installation section in which invention according to claim 1 is a semiconductor device 
for an image pick-up, and the lens for an image pick-up was attached, The semiconductor chip with 
which the photo detector which changes the light from said lens for an image pick-up into a picture 
signal was formed in the circuit forming face. The substrate which has the flexibility which supplies the 
picture signal which was established between said lens installation sections and said semiconductor 
chips, and was generated with said semiconductor chip to an external circuit, It is characterized by 
intercepting the light which penetrates this substrate and faces to said semiconductor chip, and having 
the gobo which eliminates the effect on said photo detector substantially. 

[0015] According to invention according to claim 1, the substrate for mounting a semiconductor chip is 
arranged between the circuit forming face of a semiconductor chip, and the lens for an image pick-up. 
Thereby, the thickness of a substrate can be arranged in the distance between the lens for an image 
pick-up, and the photo detector formed in the circuit forming face of a semiconductor device, i.e., the 
focal distance of the lens for an image pick-up. Therefore, the thickness of the semiconductor device 
for an image pick-up becomes equal to the sum of the focal distance of the lens for an image pick-up, 
and the thickness of a semiconductor chip substantially. That is, since the thickness of a substrate is 
not contained in the thickness of the whole equipment, it can decrease the thickness of the whole 
equipment. Moreover, although the substrate which has flexibility has the property which penetrates 
light, by preparing a gobo. it can intercept the light which has passed the substrate, can eliminate the 
effect on a photo detector substantially, and can prevent degradation of image quality. 
[0016] Invention according to claim 2 is a semiconductor device for an image pick-up according to claim 
1 , said semiconductor chip is mounted in said substrate, after said circuit forming face has turned to 
said substrate, and it is characterized by said photo detector formed in said circuit forming face having 
countered with said lens for an image pick-up through opening prepared in said substrate. 
[0017] Since opening is formed in the substrate, the lens for an image pick-up in which' the photo 
detector formed in the circuit forming face even if it mounted the semiconductor chip in the substrate 
by FURIPPUCHIPU mounting etc. was attached through opening in the opposite hand of a substrate can 
be made to counter according to invention according to claim 2. Moreover, since the tooth back of the 
opposite hand of the circuit forming face of a semiconductor chip can be supported in case a 
semiconductor chip is mounted in a substrate, it can mount, carrying out the image recognition of the 
circuit forming face. Thereby, a semiconductor chip can be mounted in a substrate in a high location 
precision. 

[0018] Invention according to claim 3 is a semiconductor device for an image pick-up according to claim 
1 or 2, said lens installation section has the gage pin, said substrate has tooling holes, and said lens 
installation section is characterized by being fixed to the field of the opposite hand of the field of said 
substrate with which said semiconductor chip was mounted by adhesives in the condition that said gage 
pin fitted into said tooling holes. 
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[0019] According to invention according to claim 3, the lens installation section can be attached in a 
substrate in a high location precision by fitting the gage pin of the lens installation section into the 
tooling holes formed in the substrate. Since a semiconductor chip can also be mounted in a high location 
precision to a substrate, the lens for an image pick-up and a semiconductor chip can be assembled in a 
high location precision. 

[0020] Invention according to claim 4 is a semiconductor device for an image pick-up given in any 1 
term claim 1 thru/or among 3, and it is characterized by said gobo having extended toward said 
semiconductor chip from said lens installation section in opening of said substrate. 
[0021] According to invention according to claim 4, a gobo can be formed as a part of lens installation 
section, and the protection-fromHight effectiveness over a photo detector can be acquired easily. 
[0022] Invention according to claim 5 is a semiconductor device for an image pick-up according to claim 
4, and said gobo is formed with the ingredient which has elasticity, and it is characterized by the head 
being in contact with said circuit forming face of said semiconductor chip. 

[0023] According to invention according to claim 5, when a gobo contacts the circuit forming face of a 
semiconductor chip, the light which penetrates a substrate can be thoroughly intercepted with a gobo. 
Moreover, even if a gobo contacts a circuit forming face, in order to carry out elastic deformation of the 
gobo, it does not do breakage on a circuit forming face. 

[0024] Invention according to claim 6 is a semiconductor device for an image pick-up according to claim 
2, and said gobo is formed in said lens installation section in one, and it is characterized by fixing the 
head of said gobo to said circuit forming face of said semiconductor chip by adhesives. 
[0025] According to invention according to claim 6, direct ** of the lens installation section can be 
carried out through a gobo at the circuit forming face of a semiconductor chip. Therefore, while 
eliminating the effect of the light from the perimeter to a photo detector, the effect of the distance on 
[ between the lenses for an image pick-up and photo detectors by dispersion in the thickness of a 
substrate ] can be eliminated. 

[0026] Invention according to claim 7 is a semiconductor device for an image pick-up given in any 1 
term claim 1 thru/or among 6, and said lens installation section has the converging section which forms 
opening which acts as drawing to said lens for an image pick-up, and it is characterized by the edge of 
said converging section which forms this opening being the inclined plane which carried out 
predetermined include-angle dip to the optical axis of said lens for an image pick-up. 
[0027] According to invention according to claim 7, ** to prevent can perform that the light reflected by 
the end face of a converging section carries out incidence to a photo detector, and degradation of an 
image can be prevented. 

[0028] Invention according to claim 8 is a semiconductor device for an image pick-up given in any 1 
term claim 1 thru/or among 7, and said substrate has the wiring drawer section for connecting with an 
external circuit, and it is characterized by carrying electronic parts in this wiring drawer section. 
[0029] According to invention according to claim 8, by carrying electronic parts in the wiring drawer 
section, a tooth space can be used effectively and packaging density can be improved. 
[0030] The lens installation section in which, as for invention according to claim 9, the lens for an image 
pick-up was attached. The semiconductor chip with which the photo detector which changes the light 
from said lens for an image pick-up into a picture signal was formed, It is the semiconductor device for 
an image pick-up which has the substrate with which said semiconductor chip was mounted. Said lens 
installation section It has the upper part in which said lens for an image pick-up was attached, and the 
lower part fixed to said substrate. Said upper part is constituted movable in the direction approached or 
estranged to said substrate to said lower part, and it is characterized by the distance between said 
lenses for an image pick-up and said semiconductor chips being adjustable. 

[0031] According to invention according to claim 9, when the distance between the lens for an image 
pick-up and a semiconductor chip changes, it can adjust so that the focus of the lens for an image pick- 
up may always be in agreement with a photo detector. Thereby, the image whose focus always suited 
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can be obtained. 

[0032] Invention according to claim 10 is a semiconductor device for an image pick-up according to 
claim 9, and when said upper part moves in the direction estranged from said substrate, it is 
characterized by having escaped so that said upper part might not separate from said lower part, and 

establishing a stop device. 

[0033] According to invention according to claim 9, when the distance between the lens for an image 
pick-up and a semiconductor chip changes, it can adjust so that the focus of the lens for an image pick- 
up may always be in agreement with a photo detector. Thereby, the image whose focus always suited 
can be obtained. 

[0034] According to invention according to claim 10, it can prevent separating in screw connection **** 
of the upper part by oscillation of equipment by escaping so that the upper part in which the lens was 
prepared may not separate from a lower part, and establishing a stop device. 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with a drawing. 
[0035] Drawing 1 (a) is the sectional view of the semiconductor device for an image pick-up by the 1st 
example of this invention, and drawing 1 (b) is the top view of the light-receiving side of the 
semiconductor chip shown in drawing 1 (a). The semiconductor device 10 for an image pick-up by the 
1st example of this invention consists of the semiconductor chip 12 for a solid-state image pick-up, a 
TAB tape substrate 14. and the lens installation section 16. 

[0036] It turns flip chip mounting of the semiconductor chip 12 up at the TAB tape substrate 14. The 
lens installation section 16 constitutes the optical system containing a lens (objective lens) 18, and is 
carried in the opposite hand of a semiconductor chip 12 to the TAB tape substrate 14. That is, a 
semiconductor chip 12 and the lens installation section 16 are carried in the both sides on both sides of 
the TAB tape substrate 14. 

[0037] The C-MOS sensor is formed in circuit forming face (light-receiving sideXl2a of a semiconductor 
chip 12 as a photo detector for ah image pick-up. A semiconductor chip 12 is in the condition which 
turned circuit forming face 12a to the TAB tape substrate 14, and flip chip mounting is carried out to 
the TAB tape substrate 14. 

[0038] Opening 14a is prepared in the location corresponding to the C-MOS sensor (photo detector) 
formed in circuit forming face 12a of a semiconductor chip 12 at the TAB tape substrate 14. Therefore, 
where a semiconductor chip 12 is mounted in the TAB tape substrate 14, the C-MOS sensor of a 
semiconductor chip 12 will be located in opening 14a of the TAB tape substrate 14. 
[0039] As for the TAB tape substrate 14. wiring 14B is formed in polyimide tape 14A. Wiring 14B sticks 
copper foil on polyimide tape 14A, and is formed by carrying out pattern formation of the copper foil. 
Bump 12b is formed in the semiconductor chip 12 as a terminal for external connection. Bump 12b is 
joined to the bonding pad formed as a part of wiring 14B of the TAB tape substrate 14 with anisotropy 
electric conduction resin 20. In addition, polyimide tape 14A is good also as the ingredient which has 
suitable flexibility, for example, a polyester tape, without being restricted to this. Moreover, the 
ingredient which forms wiring 14B is good also as using aluminum foil etc.. for example, without being 
restricted to copper foil. 

[0040] Body 16A of the lens installation section 16 has opening penetrated in the center section, and 
the upper part of this opening is established in the lens 18 in the state of the wrap. A lens 18 is inserted 
in the upper part of opening of body 1 6A, and is fixed with the lens presser-foot lid 22. The lens 
presser-foot lid 22 is fixed to body 1 6A by adhesives 24. 

[0041] The lens installation section 16 is in the condition whose opening of body 16A corresponded with 
opening 14a of the TAB tape substrate 14. and is fixed by adhesives 26 to the TAB tape substrate 14. 
The pin 28 for positioning is formed in body 16A, and body 16A of the lens installation section 16 is 
positioned by accuracy by fitting into tooling-holes 14b by which the pin 28 for positioning was formed in 
the TAB tape substrate 14. 

[0042] Since tooling-holes 14b prepared in the TAB tape substrate 14 is formed of etching etc. on the 
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basis of the tooling holes for circuit patterns, it is formed in a high location precision to a circuit pattern. 
Therefore, the lens installation section 1 6 is attached in a high location precision to the TAB tape 
substrate 14 by fitting a gage pin 28 into tooling-holes 14b. 

[0043] The converging section 30 is formed in the lens 18 bottom of opening of body 16A of the lens 
installation section 16. Moreover, the IR filter 32 is arranged further at the converging section 30 bottom. 
[0044] In the above configurations, the light condensed with the lens 18 passes a converging section 30 
and the IR filter 32. and they carry out incidence to the C-MOS sensor formed in circuit forming face 
12a of a semiconductor chip 12. The distance between a lens 18 and circuit forming face 12a is set up 
so that it may become equal to the focal distance of a lens 18. Therefore, on a C-MOS sensor, it is 
condensed and the light which carried out incidence to the lens 18 carries out image formation. 
[0045] And the image on a C-MOS sensor is changed into an electrical signal by the C-MOS sensor, 
and is supplied to an external device through wiring cash-drawer section 14c of the TAB tape substrate 
1 4 as a picture signal. 

[0046] Drawing 2 (a) is the top view of the above-mentioned TAB tape substrate 14. Drawing 2 (b) is 
drawing showing the example for comparing with the TAB tape substrate 14 shown in drawing 2 (a), and 
is the top view of the substrate in the case of carrying a semiconductor chip 12 in a substrate by 
wirebonding. 

[0047] In the substrate 40 shown in drawing 2 (b). the pad 42 for wirebonding is formed in the perimeter 
of a semiconductor chip 12, and the electrode of a semiconductor chip 12 is electrically connected to a 
pad by the bonding wire 44. Therefore, the field in which a pad 42 is formed is required for the perimeter 
of a semiconductor chip 12. 

[0048] On the other hand, in the TAB tape substrate 14 shown in drawing 2 (a), since flip chip mounting 
of the semiconductor chip 12 is carried out, the pad of the TAB tape substrate 14 serves as a location 
V which laps with the electrode of a semiconductor chip 12. Thus,, the field in- which a pad is prepared . . 
does not need to serve as the inside of a semiconductor chip 12, and it is not necessary to establish 
the field in which a pad is prepared like the example shown in drawing 2 (b) in the perimeter of a 
semiconductor chip 12. Therefore, area (dimension) of the TAB tape substrate 14 by this example 
shown in drawing 2 (a) can. be made smaller than the substrate of the example shown in drawing 2 (b), 
and can also make small the overall dimension of the semiconductor device 10 for an image pick-up. 
[0049] Drawing 3 is drawing showing the example which connected to the external circuit the 
semiconductor device 10 for an image pick-up shown in drawing 1 (a). The semiconductor device 10 for 
an image pick-up is connected to the printed circuit board 50 prepared in the portable telephone when 
included in a portable telephone. Specifically, wiring drawer section 14c of the TAB tape substrate 14 of 
the semiconductor device 10 for an image pick-up is connected to the wiring 52 of a printed circuit 
board 50 by the pewter 54. 

[0050] Here, since the TAB tape substrate 14 is formed with the ingredient which has the flexibility of 
polyimide etc., it can bend the TAB tape substrate 14 freely after solder connection. In the example 
shown in drawing 3 , the TAB tape substrate 14 was crooked and the semiconductor device 10 for an 
image pick-up is arranged above a printed circuit board 50. Thus, a degree of freedom can be given to 
the case design of the device (here portable telephone) by which the semiconductor device 10 for an 
image pick-up is incorporated by using the TAB tape substrate 14 which has flexibility. 
[0051] When the substrate which does not have flexibility instead of the TAB tape substrate 14 is used, 
the degree of freedom of the location of the semiconductor device 10 for an image pick-up increases by 
forming a flexible substrate between printed circuit boards 50, and connecting with the semiconductor 
device 10 for an image pick-up. However, area only with the excessive part which attaches a flexible 
substrate will be needed, and a production process will also be complicated. 

[0052] Drawing 4 is the enlarged drawing of the A section in drawing 1 (a). The gobo 60 is formed in the 
base of the body of the lens installation section 16. A gobo 60 is formed so that the lens installation 
section 16 may cover the inner surface of opening 14a of the TAB tape substrate 14 over having been 
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carried in the TAB tape substrate 14 to the perimeter (refer to drawing 1 (b)). 

[0053] Drawing 5 is drawing for explaining an operation of a gobo 60, drawing 5 (a) shows the condition 
of having not formed the gobo 60. and drawing 5 (b) shows the condition of having formed the gobo 60. 
[0054] When the gobo 60 is not formed, as shown in drawing 5 (a), the light (an arrow head shows among 
drawing) which penetrated polyimide tape 14A of the TAB tape substrate 14 will carry out incidence into 
opening 14a. That is, since these tapes will tend [ comparatively ] to penetrate light if resin tapes, such 
as a polyimide tape or a polyethylene tape, are used in order to consider as the substrate which has 
flexibility, light keeps close in opening 14a of the TAB tape substrate 14. Incidence of a part of light 
which entered in opening 14a is carried out to light sensing portion 12c (C-MOS sensor) of a 
semiconductor chip 12, it generates halation, and degrades an image. 

[0055] However, in this example, since the inner surface of opening 14a is covered with the gobo 60 as 
shown in drawing 1 (b) and drawing 5 R> 5 (b). the light (an arrow head shows among drawing) which has 
penetrated polyimide tape 14A is interrupted with a gobo 60, and does not reach light sensing portion 
12c of a semiconductor chip 12. Therefore, by forming a gobo 60, generating of the halation resulting 
from the light which penetrates the TAB tape substrate 14 can be prevented, and degradation of an 
image can be prevented. 

[0056] In addition, although few gaps are formed between a gobo 60 and the circuit forming face (light- 
receiving side) of a semiconductor chip and light may leak from that gap, the amounts of this leaking 
light are few in an emergency, and do not do effect substantially to a light-receiving side. 
[0057] Drawing 6 is the sectional view showing the modification of a gobo 60. The gobo 62 shown in 
drawing 6 is created with the ingredient which has elasticity, and is attached in body 16A of the lens 
installation section 1 6. The mounting arrangement forms in body 1 6A the fitting section which receives 
some gobos 62, is good also as inserting in a gobo 62 and fixing, and may fix it with adhesives etc. 
[0058] The gobo 62 enlarges slightly the. dimension which projects from the base of body 1.6A from the . . 
distance from the base of body 1 6A to circuit forming face 1 2a of a semiconductor chip 1 2. Thereby, 
where the lens installation section 16 and a semiconductor chip 12 are carried in the TAB tape 
substrate 14, a gobo 62 contacts circuit forming face 12a of a semiconductor chip 12, and a gap is not 
formed between a gobo 62 and circuit forming face 12a. Therefore, the light which penetrated the TAB 
tape 14 is thoroughly intercepted with a gobo 62, and does not arrive at the light-receiving side in 
opening 14a. In addition, since a gobo 62 is formed with the ingredient which has elasticity, even if a 
gobo 62 contacts circuit forming face 12a. elastic deformation is carried out and breakage is not done to 
circuit forming face 1 2a. 

[0059] Drawing 7 is the sectional view showing the modification of the installation structure of the lens 
installation section 16 including a gobo. In the modification shown in drawing 7 , the gobo 64 has the 
comparatively big thickness as a part of body 16A of the lens installation section 16. and body 16A — a 
gobo 64 — minding — a conductor — it is fixed to circuit forming face 12a of a chip by adhesives 66. 
That is, the lens installation section 16 is fixed to a semiconductor chip 12 rather than is carried in the 
TAB tape substrate 14. 

[0060] According to installation structure as shown in drawing 7 , the lens installation section 1 6 which 
constitutes optical system is separable from the TAB tape substrate 14. It can prevent that the external 
force which acts on the lens installation section 16 carries out a direct action to the TAB tape 
substrate 14 by this. 

[0061] For example, when the semiconductor device 10 for an image pick-up by this example is built 
into a portable telephone, the lens installation section 16 is attached in the case of a portable telephone. 
In the case of this installation, when external force acts on the lens installation section 1 6 and it acts on 
the part which requires this external force for an electrical signal like the TAB tape substrate 1 4, a 
defect may occur into an electric part and dependability may fall. 

[0062] However, in the example shown in drawing 7 , since body 16A of the lens installation section 16 
does not touch the TAB tape substrate 14, the problem resulting from the external force which acts on 
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the above lens installation sections 16 is not produced. Moreover, since the gobo 64 formed in body 16A 
in one is fixed to circuit forming face 12a of a semiconductor chip 12 by adhesives 66. the light which 
has penetrated the TAB tape substrate 14 can also be intercepted thoroughly. 

[0063] Drawing 8 is the enlarged drawing of the B section of drawing 1 . As shown in drawing 8 , inclined 
plane 30a toward which only the predetermined include angle theta inclined to the optical axis of a lens 
is prepared in a part for the ppint of the converging section 30 in this example. Although drawing 9 is 
drawing showing the path of light in case inclined plane 30a is not prepared, it is reflected by the end 
face, and incidence of the light which penetrated the lens 1 8 in this case and reached the end face of a 
converging section 30 is carried out to a light-receiving side, and it causes degradation of an image. So, 
by preparing predetermined inclined plane 30a of which include-angle theta dip was done to the optical 
axis of a lens, it consists of this examples so that the light which has penetrated the lens may reflect by 
the end face of a converging section 30 and may not arrive at a light-receiving side. 
[0064] Next, it explains, referring to drawing 10 about the 2nd example of this invention. Drawing 10 is 
the sectional view of the semiconductor device 70 for an image pick-up by the 2nd example of this 
invention. In addition, in drawing 10 R> 0, the same reference mark is given to components equivalent to 
the component part shown in drawing 1 , and the explanation is omitted. 

[0065] In the semiconductor device for an image pick-up by the 2nd example of this invention, opening 
by which a semiconductor chip 12 goes into polyimide tape 14A of the TAB tape substrate 14 is formed 
beforehand. Moreover, tinning is performed to wiring 14B which carried out pattern formation of the 
copper foil etc. by etching. And bump 12b of a semiconductor chip 12 is formed as a golden bump, and 
golden bump 12b and wiring 14B are joined by ILB connection (gold tin eutectic connection). After 
connecting golden bump 12b and wiring 14B, potting of the restoration resin 72 is carried out near the 
Joint of golden bump 12b, and it is filled up with it. And the lens installation section 16 is arranged on 

restoration resin 72, and it fixes with adhesives 26. ^ ....... 

[0066] According to this example, the TAB tape substrate 14 is used with the reverse sense with the 
1st above-mentioned example, and polyimide tape 14A of the TAB tape substrate 14 does not intervene 
between the lens installation section 1 6 and a semiconductor chip 1 2. Therefore, even if dispersion is in 
the thickness of polyimide tape 14A, the distance between a lens 18 and a semiconductor chip 12 is 
kept constant. Moreover, it is not necessary to prepare the protection~from-light section for shading 
the light which penetrates polyimide tape 14A. 

[0067] Next, it explains, referring to drawing 1 1 about the 3rd example of this invention. Drawing 1 1 is 
the sectional view of the semiconductor device 80 for an image pick-up by the 3rd example of this 
invention. In addition, in drawing 1 1 R> 1 , the same reference mark is given to components equivalent to 
the component part shown in drawing 1 , and the explanation is omitted. 

[0068] In the semiconductor device for an image pick-up by the 3rd example of this invention, opening 
by which a semiconductor chip 12 goes into polyimide tape 14A of the TAB tape substrate 14 is formed 
beforehand. Moreover, it gold-plates to wiring 14B which carried out pattern formation of the copper foil 
etc. by etching. And wiring 14B and bump 12b of a semiconductor chip 12 to which gold plate was 
performed are connected by single point bonding. After connecting bump 12b and wiring 14B. potting of 
the restoration resin 72 is carried out near the joint of golden bump 12b, and it is filled up with it. And 
the lens installation section 16 of a configuration as shown in drawing 7 is arranged on circuit forming 
face 12a of a semiconductor chip 12, and it fixes with adhesives 66. 

[0069] According to this example, the TAB tape substrate 14 is used with the reverse sense with the 
1st above-mentioned example, and polyimide tape 14A of the TAB tape substrate 14 does not intervene 
between the lens installation section 16 and a semiconductor chip 12. Therefore, even if dispersion is in 
the thickness of polyimide tape 14A, the distance between a lens 18 and a semiconductor chip 12 is 
kept constant. Moreover, it can prevent that a gap is not formed between the lens installation section 
16 and a semiconductor chip 12, and an unnecessary light carries out incidence of the lens installation 
section 16 to the light^receiving side of a semiconductor chip 12 since circuit forming face 12a of a 



-10- 



semiconductor chip 12 is pasted directly. 

[0070] Next, it explains, referring to drawing 12 about the 4th example of this invention. Drawing 12 is 
the sectional view of the semiconductor device 90 for an image pick~up by the 4th example of this 
invention. In addition, in drawing 12 R> 2, the same reference mark is given to components equivalent to 
the component part shown in drawing 1 , and the explanation is omitted. 

[0071] Although the semiconductor device 90 for an image pick-up shown in drawing 12 has the same 
configuration as the semiconductor device 10 for an image pick-up fundamentally shown in drawing 1 . it 
differs that body 16A of the lens installation section 16 is divided into upper part 16A-1 and lower part 
16A-2. Moreover, in this example, the mounting components 92 were carried and soldered to wiring 
drawer section 14c of the TAB tape substrate 14, wiring drawer section 14c was used effectively, and 
mounting of high density is realized. 

[0072] A lens 18 is attached in upper part 16A-1, and a converging section 30, the IR filter 32, and a 
gobo 60 are formed in lower part 1 6A-2. And screw connection is made mutually and upper part 1 6A-1 
and lower part 16A-2 can separate upper part 16A-1 from lower part 16A-2. That is, it has the 
composition that the lens 18 in optical system can be removed from the semiconductor device 90 for an 
image pick-up. 

[0073] In case the mounting components 92 are soldered to the TAB tape substrate 14. it carries by the 
solder reflow. but since a lens 18 is a plastic lens, it has a possibility that a plastic lens may receive 
breakage with the heat at the time of a solder reflow. So, in this example, upper part 16A-1 containing a 
lens 18 can be removed from the semiconductor device 90 for an image pick-up at the time of a solder 
reflow. After a solder reflow is completed, by making screw connection of upper part 16A-1 lower part 
16A-2, a lens 18 is easily incorporable. 

[0074] Moreover, although it is unnecessary with this example and an above-mentioned example, a lens 
18. circuit forming face Oight-receiving side) 12a of a semiconductor chip 12. and distance of a between 
can also be made adjustable. That is, by rotating upper part 16A-1 to lower part 16A-2, it can move in 
the vertical direction and the location of a lens 18 can change the distance between a lens 18 and 
circuit forming face 12a. 

[0075] Drawing 13 is the sectional view expanding and showing a part for the screw connection of upper 
part 16A-1 and lower part 16A-2. A thread part loosens by oscillation etc.. it rotates, and screw 
connection has a possibility that the distance between a lens 18 and a semiconductor chip 12 may 
change, or upper part 1 6A-1 may separate. 

[0076] So, at this example, above-mentioned nonconformity is coped with by giving the omjssion stop 
and baffle of upper part 1 6A-2. First, it explains, escaping and referring to drawing 14 thru/or 1 7 about a 
stop. 

[0077] Drawing 14 is the perspective view for a screw connection of lower part 16A-2. The height 92 of 
a couple is formed in the part which countered the point for a screw connection on the diameter 
direction. Each height 92 is formed between the slitting slots 94 on the couple (slit) established in the 
lengthwise direction. When external force acts in the diameter direction, let the part between the slitting 
slots 94 be the width of face of extent which can carry out elastic deformation easily. 
[0078] Drawing 15 is the expanded sectional view of a part in which the height 92 was formed. 
Thickness radial [ the ] is also made small and elastic deformation is easily [ radially ] possible for the 
part in which a height 92 is formed. The height 92 projects on the radial top outside rather than the 
screw connection. Suitable dip is established in the upper bed side of a height 92, and in case the screw 
connection of upper part 16A-1 is thrust into a part for the screw connection of lower part 16A-2, 
elastic deformation can be easily carried out to the radial inside. That is. by pressing the screw 
connection of upper part 16A-1 to the upper bed side of a height 92. elastic deformation of the height 
92 can be carried out to the radial inside, and it can protest to the screw connection of lower part 16A- 
2 against the screw connection of upper part 16A-1 easily. 

[0079] If it protests to the screw connection of lower part 1 6A-2 against the screw connection of upper 
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part l6A-1, the height 92 which was carrying out elastic deformation will return to the original location. 
Although carried out. when it moves in ** and the direction which upper part 16A-1 removes, the screw 
connection contacts the soffit side of a height 92. When this moves in the direction from which the 
upper part rotates by oscillation and it separates, migration beyond it is prevented by the soffit side of a 
height 92. Therefore, upper part 16A~1 escapes from the soffit side of a height 92, and it acts as a stop. 
[0080] However, by turning in the direction which removes upper part 16A-1 compulsorily, elastic 
deformation of the height 92 is carried out to the radial inside and it permits migration of the screw 
connection of upper part 16A-1 to remove upside edge 16A-1. That is, when a height 92 falls out and 
acts as a stop, when a small turning effort by oscillation etc. acts on upper piart 16A-1, and a big turning 
effort acts, migration of the upper part is permitted. 

[0081] Drawing 16 is the sectional view showing other examples of a height 92. As for height 92A shown 
in drawing 16 (a), the upper bed side and soffit side are roundish, and the screw connection of upper 
part 16A-1 can slide on a height 92A top smoothly. 

[0082] Moreover, although, as for the upper bed side, height 92B shown in drawing 16 (b) is roundish, the 
soffit side is incised at the right angle. According to the configuration of height 92B. the screw 
connection of upper part 16A-1 can thrust into a part for the screw connection of a lower part easily, 
but once it is thrust, migration of a connection is prevented by the soffit side of height 92B even if a big 
turning effort acts on upper part 16A-1. 

[0083] Drawing 1 7 is the sectional view showing other examples of the omission stop of the upper part. 
In the example shown in drawing 17 , the slot 96 was established in the periphery of the point of the 
screw connection of lower part 16A-2, it escaped in the slot 96, and the ring 98 for stops is arranged. 
As shown in drawing 1 7 (b), a ring 98 is the circle configuration from which the part was removed, and is 
formed with the metal wire or resin which has elasticity. 

[0084] The ring 98 is formed in a round shape which comes out outside from the abbreviation one half 
fang furrow 96 of a cross section as shown in drawing 1 7 (a). In case the ring 98 is beforehand inserted 
in the slot 96 and the screw connection of upper part 16A'-1 is thrust, it is compressed inside and the 
path becomes small. That is, a ring 98 will be in the condition of having held in the slot 96 and having 
hung down, and the screw connection of upper part 16A-1 can pass the part of a ring 98 easily. 
[0085] If the screw connection of upper part 1 6A-1 passes the part of a ring 98. a ring 98 will be in the 
condition which shows in the original configuration at return and drawing 1 7 (a). Therefore, even if it 
moves in the direction from which upper part 16A~1 separates, a ring 98 cannot fall out, it cannot act as 
a stop, and upper part 16A-1 cannot be moved over a ring 98. 

[0086] In addition, after forming a ring 98 with a shape memory alloy and thrusting the upper part, it is 
good also as heating a ring 98 and returning to the original configuration. That is. it is made to memorize 
as a condition which shows the configuration of a ring 98 in drawing 17 (a), and the path is made small 
when inserting in a slot 96. That is, it is made for the whole to enter a slot 96 as a path with a ring 98 
small at first. And. after upper part 16A-1 is thrust, a ring 98 is heated and it returns to the original 
configuration. That is, after upper part 16A-1 is thrust, by considering as the condition which a ring 98 is 
heated and shows in drawing 17 (a), it escapes from a ring 98 and it acts; as a stop. 
[0087] Drawing 18 is the sectional view showing the example which prepared the baffle between the 
upper part and a lower part. In the example shown in drawing 18 , the slot 100 was established in the 
screw connection of upper part 16A-1, and O ring 102 of spring materials, such as rubber, is formed in 
the slot 100. The configuration of a slot 100 and the configuration of an O ring are set up so that O ring 
102 may contact the peripheral face of the upper bed section of the screw connection of lower part 
16A-2. Thereby, when the screw connection of upper part 16A-1 is thrust to some extent, O ring 102 
contacts the screw connection of lower part 16A-2. Then, O ring 102 thrusts upper part 16A-1 further, 
where elastic deformation is carried out. thereby, between the screw connection of upper part 16A-1. 
and lower part 16A-2. O ring 102 is formed, where elastic deformation is carried out — **3!c5tc*3{c** — 
friction of O ring 102 — upper part 16A-1 — it will be in the condition of not turning easily. It can 



"12- 



I 



prevent that upper part 16A-1 rotates by oscillation etc., and the distance between a lens 18 and a 
light-receiving side changes by this. 

[Effect of the Invention] According to this invention, the various effectiveness described below is 
realizable like ****. According to invention according to claim 1 , the substrate for mounting a 
semiconductor chip is arranged between the circuit forming face of a semiconductor chip, and the lens 
for an image pick-up. Thereby, the thickness of a substrate can be arranged in the distance between the 
lens for an image pick-up, and the photo detector formed in the circuit forming face of a semiconductor 
device, i.e.. the focal distance of the lens for an image pick-up. Therefore, the thickness of the 
semiconductor device for an image pick-up becomes equal to the sum of the focal distance of the lens 
for an image pick-up, and the thickness of a semiconductor chip substantially. That is, since the 
thickness of a substrate is not contained in the thickness of the whole equipment, it can decrease the 
thickness of the whole equipment. Moreover, although the substrate which has flexibility has the 
property which penetrates light, by preparing a gobo, it can intercept the light which has passed the 
substrate, can eliminate the effect on a photo detector substantially, and can prevent degradation of 
image quality. 

[0088] Since opening is formed in the substrate, the lens for an image pick-up in which the photo 
detector formed in the circuit forming face even if it mounted the semiconductor chip in the substrate 
by FURIPPUCHIPU mounting etc. was attached through opening in the opposite hand of a substrate can 
be made to counter according to invention according to claim 2. Moreover, since the tooth back of the 
opposite hand of the circuit forming face of a semiconductor chip can be supported in case a 
semiconductor chip is mounted in a substrate, it can mount, carrying out the image recognition of the 
circuit forming face. Thereby, a semiconductor chip can be mounted in a substrate in a high location 
precision. 

[0089] According.to invention according to. claim 3, the lens installation section can. be attached in a 
substrate in a high location precision by fitting the gage pin of the lens installation section into the 
tooling holes formed in the substrate. Since a semiconductor chip can also be mounted in a high location 
precision to a substrate, the lens for an image pick-up and a semiconductor chip can be assembled in a 
high location precision. 

[0090] According to invention according to claim 4, a gobo can be formed as a part of lens installation 
section, and the protection-from-light effectiveness over a photo detector can be acquired easily. 
[0091] According to invention according to claim 5, when a gobo contacts the circuit forming face of a 
semiconductor chip, the light which penetrates a substrate can be thoroughly intercepted with a gobo. 
Moreover, even if a gobo contacts a circuit forming face, in order to carry out elastic deformation of the 
gobo, it does not do breakage on a circuit forming face. 

[0092] According to invention according to claim 6, direct ** of the lens installation section can be 
carried out through a gobo at the circuit forming face of a semiconductor chip. Therefore, while 
eliminating the effect of the light from the perimeter to a photo detector, the effect of the distance on 
[ between the lenses for an image pick-up and photo detectors by dispersion in the thickness of a 
substrate ] can be eliminated. 

[0093] According to invention according to claim 7, ** to prevent can perform that the light reflected by 
the end face of a converging section carries out incidence to a photo detector, and degradation of an 
image can be prevented. 

[0094] According to invention according to claim 8, by carrying electronic parts in the wiring drawer 
section, a tooth space can be used effectively and packaging density can be improved. 
[0095] According to invention according to claim 9, when the distance between the lens for an image 
pick-up and a semiconductor chip changes, it can adjust so that the focus of the lens for an image pick- 
up may always be in agreement with a photo detector. Thereby, the image whose focus always suited 
can be obtained. 

[0096] According to invention according to claim 10, it can prevent separating in screw connection **** 
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of the upper part by oscillation of equipment by escaping so that the upper part in which the lens was 
prepared may not separate from a lower part, and establishing a stop device. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the sectional view of the semiconductor device for an image pick-up by the 1 st 
example of this invention, and (b) is the top view of the light-receiving side of a semiconductor chip. 
[Drawing 2] (a) is the top view of the TAB tape substrate shown in drawing 1 , and (b) is the top view of 
the printed circuit board in the case of carrying out wirebonding of the semiconductor chip. 
[Drawing 3] It is drawing. showing the configuration for building into a device the semiconductor device 
for an image pick-up shown in drawing 1 (a). 

[Drawing 4] It is the enlarged drawing of the A section of drawing 1 (a). 

[Drawing 5] It is a sectional view for explaining an operation of the gobo shown in drawing 1 . 
[Drawing 6] It is the sectional view showing the modification of a gobo. 

[Drawing 7] It is the sectional view showing the example which connects the body and semiconductor 
chip of the lens installation section through a gobo. 

[Drawing 8] It is the enlarged drawing of the B section shown in drawing 1 . 

[Drawing 9] It is drawing for explaining the optical path of light reflected by the converging section. 
[Drawing 10] It is the sectional view of the semiconductor device for an image pick-up by the 2nd 
example of this invention. 

[Drawing 1 1] It is the sectional view of the semiconductor device for an image pick-up by the 3rd 
example of this invention. 

[Drawing 12] It is the sectional view of the semiconductor device for an image pick-up by the 4th 
example of this invention. 

[Drawing 13] It is an expanded sectional view near [ which is shown in drawing 12 ] a screw connection. 
[Drawing 14] It is the perspective view of the height prepared for the screw connection of the lower part 
shown in drawing 12 . 

[Drawing 15] It is the sectional view of the height shown in drawing 14 . 

[Drawing 16] It is the sectional view showing the modification of the height shown in drawing 1 5 . 
[Drawing 17] It is the sectional view showing other examples of an omission stop prepared for a screw 
connection. 

[Drawing 18] It is the sectional view showing the baffle prepared for a screw connection. 
[Description of Notations] 

10, 70, 80, 90 Semiconductor device for an image pick-up 
12 Semiconductor Chip 
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1 2a- Circuit forming face 
12b Bump 

12c Light sensing portion 

14 TAB Tape Substrate 

14A Polyimide tape 

14B. 52 Wiring 

14a Opening 

14b Tooling holes 

14c Wiring drawer section 

1 6 Lens Installation Section 

16ABody 

16A-1 Upper part 

1 6A-2 Lower part 

20 Anisotropy Electric Conduction Resin 

22 Lens Presser-Foot Lid 

24 26 Adhesives 

30 Converging Section 

32 IR Filter 

50 Printed Circuit Board 

54 Solder 

60. 62, 64 Gobo 



[Translation done.] 
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[0 0 10] 4) ^li»^*:^S/1>;/y->'tLT*ll«IlC 



4 

i^;^®;^<^J?^tt. ^>x<7),^.s^sgi{i(i¥5»^5^-;/7'(D;p.?»- 

n y 'r-'yx\t.. ifo V yX(n>K%m.z y 'J 

yvMimM^nx^^^^tz^. ^^m^'^m.ny'r-'y 

^5).<£iax.itiigii{cHtcyu y vws.<DW-^-^txiXfz^m. 
tfs.^, \ytzi)^^x. if^)yhmwL<Dm^i^it\>-)^mw 

^mny 'r-i?(Dm^tm:kVX\^^^, 
[0 0 1 1] 5) :/U>hS««-fe^5-y^7.Xtt:^7 

'r-i?^m.mzm.^^tsmzmm.<D g 

;vjuyn<DtE.mmzmM.mz^mt^\z\t. ny/r- 
^m./-^y^-~yt(Dmizyu^i^ zf^mm&m ^un^ 

[0 0 12] ^%m\t.±.%i.<D^\Z^^Xti-&ntz^<DX 

- V $ ntzwrnm ^mwmm^mm- -s :i t sr^nt a w 

[0013] 

mm^m^t^tzJixD^wt'i ±.u<nwkm^mm-^tz 

[0 0 14] mi^mimm.<D%m\t. mi'^m^mw^m. 
X'$>-dx. Wimmuyxtiimrymfinrzuyx^oii 
itast. mmmmuyxf}^ib(D9t^mmmmz^m-r 
^^^m^fim^mmmzm^-^nrz^mi^^yxt. 
wsmuyxmommtmii^m^^y^t<Dmizmiff 
e.n. mm^miiF^^yzf\zj:r)^^^nrzmmmn^9\- 
^m^z^f^-r^m^^^^-r^mmt. m&m^mm 
Lxmm^m^^yy\z\^A^oyt^mwiLx. wies^ 
m^^<Dmm'S:mmm\zmm-t^mytmt^m-r^^t 

[0 0 15] m^mimm.(DmMiz^nii. ^mw^-y 
:^^mm-r^rztb<D&wt^mi^^y:f<D^^m^mt 
mmmuyxtomizmm^n^o ztnz^*). mm<o 
m^^mmm uyxt^mi^&m<Dm^m^mizm!ss.^ 
nrz^^m^t(Dm(Dmm. rttio-^ummi^yxom 
j^mmp^\zMr^^t'fy^x't^o bfc*i^T> mmm 
^mi^mm(Dm^ii. ^nm\zWimmuyx<Dm!^mm 

t^mi$^y:f(Dm^t(Dfaiz^L<U^o -rutit., 
mm<Dm^it^m±i^<Dm^i:z^^nfi\^^rztbmm±ti?. 
(Dm^^^'p-f^z^trnxt^. ^tz. 

mmit^^mm-r^n^^mvxif^^ti'i. mytm^mi- 
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[00.16] mim2um<r>%m\i. w^^ite®©*! 

[0 0 17] M*a2fe«co^Bj{cj;n«, ^mzmu 
i)m^^nx\,^^rzib. yuyi/^zfmmmizxKi^m 
i$-^yzf^mm\zmmvrhmf&m^mKM0Si-^nrc^ 

\z^K), .^mi^^yz^^^i'^&mmmxmmzmm-r^ 
[0018] 3 mm<D^mit. m^m ix\,t2m 

5^ y -ytimm •^nrcm^&m<Dm(DKMm<Dm\zmmM 
[0 0 19] m^m3mm<D%m\z^nit. mmzm^ 

r&mzM<oin-f^:iti)^X'^^o ^m^^y-^h&m 
\ziitLxm^^^mmmx^m-t^^ t-A^xt ^fctb, m 
mmu>xt^mi$^yft^^\^^&s^mxm.^iLx 

^:itt^x^^. 
[0 0 2 0] M*«4tB«CD^B^H, m^T^lTjm3<D 

o^\,^-rnii^~m$iiiSL<Dmmm^m#&mx&-ox. m 
imA^ibmw.^mi^^y zfiz\^t)-^^xmiEVxi^^z. t 

[0 0 2 1] m^m4?im<Dmm\zj:rnt. uyxwLKi 
nn^o^-'S^tLxm^m^m^-r^^tt^xt. ^w, 
\z^^m=f-\zn-t^m%m^^%^ z-Lt^x^^o 

[0 0 2 2] m-^ms^m<r>%m\t. »*«4i2ic©« 

[0 0 2 3] mim^um(o%mzi:n\t. m^m^^ 
mi^^yy°<nm^m^miz'^m-r^^t\zi:o. as^ 
mm-r^^^m^m\z^K)%±\zmm-r^ ^tfj^x^ 
^. ^tz, j&^mf)ms&m^mizmmLxh. m^mi 



(4) 

[0 0 2 4] in>^m6mm(D^mit. 6mm2mm(Dm 
mm^m^mm.x$>-^x. mtm^mitmtiuyx^D 
mmiz-i^ff3\zmm^nxiso. m^m^mco^ti^it 
mm^mw^y -y^ms^m^msSLmizi^mmiz^ o a^e 
■^nx^^^^t>^!^mtt^h(Dx$>^, 

[0 0 2 5] W«:i6tB«®^?^lCin«. m^^^ff 

UT u>xm ^mt^^^mw^ y fo:>m^mfiSimzm. 

t^tb<Dt/t<Dmm'^m^>r^tmz. &m<Dm^(Dm-D 
10 ^tz^^mmmu>xts:^m^t<Dm<Dmm^(Dmm 
^m^-r^:iti)^x^^> 

[0 0 2 6] W5lt«7tB«W^B««. m>}^Min^6(D 

o-^\,^rn^-^-mtim.<Dmmm^mi^mmx$>-^x. m 
IB u >xm 0 ttgB«Ht(iBa#ffl u >x\zM-r^m. o i 

□ ^J^fig-r ^mlfBig? D gBOSSgPttMBffl^ffl 1/ >X<D^ 
[0 0 2 7] W^«7gB«rofg?^tCj;n«. «J0g|5©ia 
[0 0 2 8] 8 f3«©^Wtt, 17bm7(D 

^-^\,^-rnt)^-mmm(Dmmm¥mi^mmx$>^x. m 
$mm\m^mmzmm^n^rztt)<D^m\^thL^^ 
wuTfco, mmm\^tiiLWzm^ms,Amm-^nx 
\,^^zit^<^mtt^h(ox$>^o 
[0 0 2 9] m^msmmcDrnmiz^mt. iB^?i#ai 
LWzm'?^^ffn^mm.t^:zt\zj:y). x^-x^^s* 

30 

[0 0 3 0] m^m9mm(D^m\t. mmmu>xi)m 
K>ii»^nrzu>xmonn^t. mtmm^ v >xf)^ 
ib(Dyt^mmm^\z^m:-t^^^i^^iimm^nfi.^m 
HFi^y^t. mfii^mn^^y:fi^m^^nrzmiR't^^ 
■t^m^m^m^mmx$)-ox. mmuyxi^'oHn^ 
it. mmmmmu>xf)mK)i^i-f ^nrz±mm»t. ws 
iBS«{ca^snfeTfi!ia5^j-<ts:*L, wsm±m^^ii 
mmTm^^izni^xmmmmzmi&y^itmm-r^ijf^ 
ic^»!)BTtgicMe£$nT*5 0> mtmmmi-yxtmti 
40 ^mi^^-yxt^moymmit'^^x^^z.t^^witr 

[0 0 3 1 ] m^m9mm.<Dmmizj:mi. mmmu> 

mmmu>X(Dm.^*^niz§:^m^iz-^-r^^oizm 

[0 0 3 2] tf^Jg 1 0 tBi£<D^Hj!«, 9 fB«(7) 

a«ffl^»{*^ST*oT, mIfB±{Bijai5i)-;S^BirtBS1S75^ 

^m^r^:^\^izf^W}Vtzmz. mf&±m^^f>m^-f 
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[0 0 3 3] tt*]K9ffi«(D^Bj(cj;ntf. mmmu> 

[0 0 3 4] »3ji^i o^m<Dmm\z^n\i. u>x*« 

±tbmm^m^i- ibn^ztiz^o. m?i^mm(Dmw]\z 

xmmtmzm.mir^. 

[0 0 3 5] El (a) \t^%m<D^i^mm\z^^mL 

(a) \z7rsr^mw-'^yrfo^^ym<Dw-mm-r:$)^. * 
%m<Dmimmmz^^^i$km^mw^^i o\t. 
mimm^mw^yzn2t. TABx-ysKi4t, 

[0 0 3 6] ii^mW^^yZfl 2\tT ABT—rfmmi 4 

\z±.\zy^)yX^yfm^^n^. u- > O # tt SB i 

m^hXioK). TAB5^-:/S«l 4tC^tT. 

•^/yi 2 i^>XiK^^^^t^tg|5l 6 tab5=— 

[0 0 3 7] i#5»«:5=--y7'l ZO^m^m^m (§7^ffl) 

1 2 atCtS, mi'Mkmff)^%m'^ t\^XC -MO s±y-^ 

2 aSTABT^-T'XiKl 4tC[6]t-t;t^^®T. TABt" 
-T'Sffil 4tCjt^LT7U-:/:/5^'y/3IS$n-2)o 

[0 0 3 8] TAB7"-:/«t51 4(:«, ^Sft:^';/^ 
1 2©I5IKJ^figBl 2 alCj^^^tlfcC-MOS-fe^-y- 
CS^te^^) fc*f*S-rs«iBtgBa 1 4 a75«IStte.nT 
li^, LfcA^cT. if«ff^->':/l 2*^TAB7^-7'a 
i&l A\zM^-^ntz^mx. 4^»#:^->yi 2©C-M 
■OS-fe>-t}-«, TAB5^-yaKl 4©WP 1 4 al^gtC 

[0 0 3 9] TAB5^-y^*1Sl 4«#U^5 Kt^-T' 
1 4A{CiE*ll 4 B*^*}^fiK$nvtfc(DTa&^, iSSSl 4 
BfiiJ^'J-f 5 HX--/1 4A{c:ii?g^a!i»3{^ttT. ^fg 

f\ 2\z\mm^mm^=f-ti.xny:fi 2 htmi^.-^ 

nXt/i-S. A*>yi2b«. TAB7^-yS«l 4©E 
^1 4B©-8Bi:L.T}^^Snfc7H>5'^'>^>'1y h'fc 

S*tt«ffi1»S§2 OtCctD^^^n^o ;^t*3, 7i^'J-f5 

4 A«^ntEe>n^;iinc<, iisntst*: 
wM^i 4B^mmt^mu\m^\zm^n^ 



(5) 

[0 0 4 0] W>XlXOf^ltgBl 6<D*#:l 6 A«, 
■5<^t^Tl/>Xl 8*5^tte.nTli?). U>X1 8«* 

w\ & A(DWin(D±.mz\i^Th'^n. i/>Xi¥$x.M2 

2lCj;D@^Sn?), l/>XJf$;^M2 2«tt«^J2 4 

[ 0 0 4 1 ] 1/ >X1J 1 6 1 6 A(Dg^ 

□ *^*TABx-:?^SSl 4CDr^P 1 4 a(C-ifjUfct^^ 
10 TABt— T'SISl 4tC*H^T»^^J2 6tCj;l9@ 

*#:l 6 AtC«fiSfti?)ffltr>2 BJi^lStte. 
nXiJO, W>Xl{0#tta51 6(75*^1 6 A«. {4B 
*«e)ffltf>2 8*^TAB7^-:/X*Rl 4fC^lt^.nfc& 
H*«)7L1 4btc«^-r-5;i<htCJ;0, jEWtCffiB^J* 

[0 0 4 2] TAB5^-3^»isi 4ir^ite.nfcfi:®Si 

4&?L14bH, E^A^->ffl®fi[a*fe7L^a«Ptb 

20 «?)?L1 4 bH<4fi*«?)t!>2 8 ^K^f -SCtfCOcO, 
l/>X3JO#tta5l 6«TAB5"-ySt&l 4tC*fLT 

[0 0 4 3] l/>X5iD#tta5l 6CD*#1 6 ACOMP 

cDu>xi 8©Tffl'j(c«. m.K)^z ofam^^nx^^ 

•So ^fc. ^OgB3 OOMlCTffi'JJCttI R7V>'1'3'3 2 
[0 0 4 4] ±j7RcDJ;5;it^5g(Ci5l>T. 1/>X18{C 

J;0«^$nfc^tt. ijo^s o^iz>'i R:7^';i/iS' 3 2 
€:iijibT. ^m'Wj-yXi2<Dm^m^mi 2 &\zm 
30 ^$nfcc-Mos-k>-y-tAitf -5. u>xi 8 tnj 

8SJ^fiKffil 2 aicDKcD^Utt, P>Xl 8 cD^„^Sgi 

XI 8tcA«Lfc3ttt. c-Mos-k>-y-±{c:*^$n 

[0 0 4 5] ^LT, C-MOS-t>1^-±(D^«C-M 

TABx-yS«l 4®iai^giffib8Pl 4 c?&^bT^ 

[0 0 4 6] 12 2 (a) «±)Z!!OT ABt^-^SIS 1 4 
40 ©^ffi0-e5)-5. 112 (b) «0 2 (a) Ir^TTAB 

m^=^vX\ 2^U'<^^^>^^ >if\z^Kimwzmm 
■t^m-^(Dmm<Dw-®mx$>^o 
[0 0 4 7] 0 2 (b) iz^-rmw.4 ox-it. ^mw^ 

yXl 2(Dmm\ZrP^'V^>y'^ >i/m<D/^y h*4 2S: 

m-f. '=¥mw'^yzn2(Dm.m^^-y'f^yif'y^'^A 
A\ziir)ny Y\zm%mzmmt^. y^tzt^^x. 

50 [0 0 4 8]— 0 2 (a) tC^-TT ABf^-T^Mfe 
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yZfl 2(Dmm\ZWi^1i^>i^'m\tti.\.^o VTcfj^-oX. El 2 
(a) ir^-r*IISS«»Jtc:<tSTAB7"-ys«i 4<Dffl 

m (nj^^s) «- 0 2 (b) tcs^-r«3joaiScfco/h$ 

[ 0 0 4 9 ] 0 3 «0 1 ( a ) fC^-rJi«ffl¥»«|i:SS' 

1 o^ir\.mmmzi^mLrzm^^s-rm-c$>^. mmm^ 
m^mmmp^izmn^n-ff:^^jyhm^5 0izmm 

4©gB^?I#ffiLa5l 4 c«, 7'U>hS« 
5 0OBB«l5 2(CA>^^5 4tCctOSSg$n'So 
[0 0 5 0] Z.:L-V. TAB^^-T'XSl 4H3j^U'f 5 

t^mmzT ABy'-^mmi 4^^mzmK)mf^^t 

H3(C^-r«»lT«. TABx-7'a«14^ 

misiivxmmm^mi^mmi o<&^'j>ha«5 oo± 

CO 0 5 1] TABt— T'SIRl 4Of^^?0lC*|>;ft$r 

[0 0 5 2] E4«01 (a) JC^feltS AgB©l£:*:0T 

ggl 6d«TAB7^-7'»«14{C*gm$n:'tl85lC, TA 
Bx-T'Sffil 4CDPj|P 1 4 a(Dp^m^±miZt)tcr>X 

mo^z)izwni^n^ mi (b) #Ha) „ 
[0 0 5 3] msitm^me 0(Di^m^m.mr^rzii><D 

mx$>y). 0 5 (a) «ig5t«6 0*ISttTl.^;^j:ti!KSg 

^^L. 05 (b) o^^nrz^m^^-To 
[0 0 5 4] m^me o-fymi-f^nxf^^f^f^^m-^. ms 

(a) tC^TcfcolC. TABx-T'affil 4 0/l^'J-1"5 
□ 1 4 af^{:AWUTL^ 5. fJ^C^D-^, ^l>:tt?:WT 

-:/«jt«S5W7t&jijiL.-^-rvi©T, TAB^-zfmis. 

1 4CDMP 1 4 a|*I{C^A«AoTL*5. MP 14 art 



(6) 

izx-Drz^<D-mt^mi^^y:fi 2(D^yt^i 2 c 

(C-MOS-t>-y-) HAS^b> Al/-v3>^^^b 

[0 0 5 5] LA^L, 01 (b) RZSm 

5 (b) (C^TiotC, ji^S6 0tCJ;DP?lP 1 4 aCD 
rt®*iSt)nTI/i-5CDT, ^U-fS h'T— 4 A€:S 
ilUT^^CTt (0(f, ^BIT^T) «Ji?t1R6 OtIckD 
ii?.nT. i|i»#5^-;/7'l 2<7)S7tgBl 2 c tCHSUiiL 

ltz^^-dx. m^me o^m-f^^t\z.}:o. t 

Z.tf}^Xt^o 

[0 0 5 6] fAii. m^me 0 t^m^'^y:f(Dm^m 
(s^B) t<Dmiz\tmA^fs.mmAmm-^n. ^o 

[0 0 5 7] 06 iti&ytiR 6 0 (D$^mm^^-rmmmx 

0 6 tCi^fjiTt® 6 2 #ttSr#f ?)Wi|£t-Cf^ 
20 fig$nT:fcO. l/>Xl(D{^ttSI5l 6©*fr 1 6 AlClt 

6 2^««e)3AA/T@S"r^c:t<i:LT%)J:<. Sfc, m 

mmrnxm^vxh^f^^o' 

[0 0 5 8] m^me 2*t:^#:l 6 A<Dmm*^^^iht 
^^mH. 6 AOJi£ffi5&^e.#««^^-y7'l 2©lil 

g&J^figffll 2 aSTW^g|J;DM*^»C;k:#< L.T*5<o 

<h75tTAB5^-yS«l 4tCjf«$nfc<^MT\ jET^S 
30 6 2\it^mW^y:fl 2©[HlKJ^^ffll 2 alcS^b, 

2 t^^mszm 1 2 a<Dmiz\tmmf)m^^n 
- f£\^^o vrzK)^-DX. TABy'-zfi 4^mmvrzmtm 

^ 3t1S6 2{Cj:D^^trjSl»f$n, MP 1 4 artfflg^tffi 

\zmm-t^ztitf3.^K tiii. 2\mjs^^m•r 
^mAxm^■^n^(Dx\ mytme 2tjm^m^mi 2 
a\zmmvx%^^^mv. m^m^mi 2 afcars^ 

[0 0 5 9] 0 7lSjg7tffi^-&J6fel/>X®lO#ttg6l 
40 ^t^mmxit. i^7t«6 4«k>XS{D#ttgBl 6® 

6 A<D-^tvxitmmiz^rm^^^vxi,^ 

^LT. 6 A(JiE3t«6 4$^bTJ»#:5^-y 

ycoiEjSSJK^Bl 2 a{Ci^«SJ6 6{CctDH^^nTt> 

^. T/^tt)?., u>xmDmmi 6it. tabx- 7" 
»Ki 4ir^«tsn*©Tttfi<, ^mi^^y:fi 2\z 

[0 0 6 0] B7^c^-r<J;57^cl^o{^^^^«jgtcin^^^ 

7t#?RSrmfiK-rS^>XgiO#ltg|51 6$rTABT-7' 

50 ^>X«tD#tt«l5i 6lcfPffl-r?)^:^j&^TABx-:/S 
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[0 0 6 1 ] m^\i. ^i^mmMiz^^m^m^mwmm 

<Dir[.tit}iTAB^--y&m.i 4<Dj:oum.m.mmzm^ 
3^\zi^mr^tm%W):f3.m^\z^$i*m^Lmmm^ 

[0 0 6 2] vti^v. m7 iz^-tmx'it. i->xmion 

imi 6©*^^l 6 A«TABt— 4{C^ML 

m-t^^t)\z^mi^rzmmit±\:'m^o ^tc. ^wie 
A\z-wmizm^-^ tiTzMytm 6 4 -fymmm 6 etcj^o 

tb. TABy'-zfmmi 4'&mmvx^rzyth^±izm. 

[0 0 6 31 0 8ttS 1 ©BgB(Dffi;»clllT^-5o 081' 

^-r^o\z. ^mmmiz^if^n^oms O0^^3^\z 
u>X(D^mznLTm^<DMm9 tzi^fmmtTzm 

MB 3 0 a7!)^Klt?>nTI/^^» ^9(iffi^4®3 0 a;^)^'I§ 
®»^. U>X1 8=&S®bTiB5DIB53 OWSSSSICSJS 

^iMltc^LTHffS©^ge«#4U/il«#4ffi3 0 a^lStt 
■SJltCJ:^, U>XS:S)fiLT#>t3ie*«iKDgB3 0® 

^m-cKmvT^^m\zmmhr3.i^j:o\zm^^nT\,^ 

[0 0 6 4] ^{C2^^BJ©^2||;tet«|(C:P^iT@l 0$: 

»mLf3.t)i^mm-t^o mi oit:^mm(o$^2^mm\z 

j^^mmm^mf^mmi o(D^mmx&^. ua. mi 

0 lc*3UT, 0 1 {::^-r«fi6gBiPp<!:|5l#;5;gKS.tc{i|n)i; 
[0 0 6 51 *58ig®^2*«S««JtCctSjS«Jffl¥3g<*^g 
AlC, 2?5SA^J;p^CliP^^i*J^fi!cb 

T*3<, mm4^:i^v'fy^\z^r)n^-ym^ 

L;tia^l 4Bl'MbT^><-y + SigbT43<„ -^t 

¥«#:^-;/7'l 2©A'>yi 2 b^#A'>-/t L-T 
J^BKU, #A'>yi 2 biBE^l 4 Bi& I LBfll^ 
(^^^^a^ii^E) (IJ:D«^T«). ^A*>:/1 2 b<hSE 

Ul 4BL^mm\.fz^^ ^««Sg7 2<&^A*>^1 2 

[0 0 6 6] *Slig^JHj:n«. TABt^-T'SISI 4 

S?D{^ltliBl 6 t^m^^y-fl 2 tomiZTABy'- 
Zf&mi 4©;J^U'f 5 Kt— 4Amif\-tELT\^^f3. 

^\ X^tzifi-DX. jJ^U-i-s h*5^-7'i'4A©ff${;:«f, 



(7) 

12 

0^75t^oTfc> b->Xl 8 2 tWfpl 

[0 0 6 7] :;^(c*^0j(D^ 3 mmm\z-o\.^xm 1 1 ^ 
»mvrj.t)^ibmmr^o mi iit:^mm(Dm3mmmiz 

cfc-5^f«ffl¥3Jfl:g«8 O<O»rffi0TJ5S. ti^. 01 

1 {r*5UT, HI 1 {c^-riifi£gi5p°p<hiwiWi§SiSi{c«i^i; 

10 [0 0 6 8] :^mm(Dm 3 |IM«3Jt' 

«T?«, TAB7^-:/a«l 4©;J?'J'1'5 Ht^-T'I 4 

Ate. 1 275^'A-5<J;3/j:MP^^*J^fiS;b 

Vrzmf^l 4B\ZlctVX^/.y^^mLX^<. -^-b . 
T, ^^«>+*iS6$n;^cBa«Sl 4Bt4^««:^-77°l 2 
©A'>y 1 2 bi:<&. v>i^;i/#-f >h7t^>x^ >i'Tr 
^^f-S. A*>:/1 2 biiSE^tl 4B<h^Si^Lfc^, 
j'lSJSMfli? 2 Sr^A*>7'l 2 bCD^^SBf^ifiH 5^ ^' 

20 XmiOi-^imi 6^^mi^'^y:fl 2(DM^m^^l 2 

a±izmmvxmmm6 eizxm^-t^. 

[0 0 6 91 :^mmmiz^n\t. tab5^-:/s«i 4 

^±mff)mi^mmt\tKM\^tx'm^^xiio. u>x 
momi^i 6 ^^mw^y-y^i 2 twrBiicTAB5=— 

:/*«l 4<D;J^'J-f 5 Kt'-^'I 4A*^*^ffibTl.i/.£ 

bfc*^oT, Jj^'j-f 5 h*5^-^l 4 A©JS${C«e. 
tP^^t^oT^), W'>X1 8 iil^^f*^-;/7'l 2 icor^T 
©ffiStlS-^JC^Sfcn^So ^fc, W>X^D{^ttg|51 6 
ttiji^<*:5^.;/yi 2 0|HlSSJ^figiBl 2 alCitJ^»«$n 
30 Tli^fcfe, W>XBlO#ttgBl 6 2 
t CD reltr Fb^^ tJ^* JgfiE $ n S ;i t liTi < . ^i^^ft:^ 1 

[0 0 7 0] 'A\z:^mm(Df^4mmm\z'Di^xmi 2^ 
^mvm^i^mmt^o mi 2it:$i^m(Dm4mmmiz 

J:^Ji^ffl*^ft:gS9 0®SfrffiEIT$.^, ttii. 01 

2 tctii.iT. 0 1 iz^rm^3s,tmmum>Siiz{tmc 

[0 0 7 1 ] 01 2\z7n-tiimm^mwmm9 oit. m 
:^mizmnz^srmBm^mwmmi otmcmfS.>s:m 

40 r-i)*^. U>XBlDf*tt^H5l 6CD*#:l 6 A*^ ±#JgB 
^j-l 6A- 1 tTfflJSB^l 6A-2 tfl^J-id^nTI/i* 

:i<t7!iis;i^. ^fc. :^mmmx\t. tabt— 

1 4cr)gH^§l$iiiba5l 4 c \Z^^m^9 2 S:j#®LT 
^BBftttU, SE«S?l^tBUBEl 4 c ^WS&fiJfflLT. i« 

[0 0 7 2] Ji#JgB5i-l 6 A- 1 t::«^>Xl 8f}mi0 
f^lt^.n. TffliJg|5:5i-l 6A-2(C(i^0g|53 0> I R 7 

SBi)- 1 6 A- 1 tTWSBiJ- 1 6 A- 2 titm^lzm^f-^ 
50 iggS nT*3 D , ±ffl'Jg|55J- 1 6 A - 1 €:TffliJg|5^i- 1 6 A - 
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[0 0 7 3 ] ^gg|5S,9 2>^TABy^-^mmi 4 

1 6 A - 1 ^^m^jyu-mizmmm^mwmmd o*^ 
tzmz±m^^ 1 6 A - 1 'trm^^ i e a - 2 jcjg^ 

^^T-5;ii:lCj:0. 1 8 Sr^Bfcm^-iJitJC: t 

[0 0 7 4] 2ti:sii6«»iRuf. ±m<Dmmmx\t^- 

gyilijit. 1 8 i:ii^3S<*:5^<y y 1 2 OlUgSJ^fieffi 

(^3tB) 1 2 atm(Dmm^p]^tr^:ithx^ 

•r;^j:^3^, ±fiija5»l 6 a- 1 ^T®m^i e a- 
2(cMbTlHief -SJli:lCJ;0> U>X1 8<Z)fi5:B«± 

©iSil ^ ^ A ^ ^: t ;^)^'T ^ -5 o 

[0 0 7 5] 0 1 3 ±m^^ 1 6 A- 1 tr&m^ 

1 6 A - 2OJSI^«Ma5^^$:4£:^bT*-r»fffi0Tfe 

timt>-D xL^-ytzD. ±mm^ i e a - 1 i)mnxL 

[0 0 7 6] *lli!ig^JT«. ±fi!|gl5:5i-l 6 A- 

2<DiSttjl:i*^lHlf3±i?)2:M-r::tT. ±aiCD^A-&(C 

[0 0 7 7] 014 itrm^^ 1 6 A- 2 ©I^,^^lgga5 

gBP9 2(s. m:^\^\zmi-f^rLrz-M(DWK)^^^ (x 
ij-^h) 9 4<DrBiicisite,n-5o ^dja^?ii9 4(DrBi(7? 

[0 0 7 8] 01 5\t^m^9 2-Amni^rirz^^<Dik 
^m:^\^<Dm^h'b-^<-^nxi5 0. ^u:^i^izms,iz 

Blcaig^;^jM#4*^^tte.nT*3D, ±#Ja55i-i 6A- 

1 (Dm'f'iimm^rmm^ 1 e a - 2 cDs^^it^gB^j-ic 

ztt)^xi^o rut)-^. ^m^9 2(D±^miz±mu 
^1 6A- i(Di^=Fmm.^^wi£-r^z.t\z^<o. §§e 
^9 2it^m:^\^miiz^\i^Mi^x. ±&m^i 6a 
- 1 (Di&'i'mu^^^mzym^^ 1 6 a - 2 
f^mzti\:'}i^tszti!)^x^i>o 
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[0 0 7 9] ±.mn^ 1 6 a - 1 (D^=f->&m%i]^'Tm^ 

5i-l 6A-2<D4i^ttS^g|5tC^ai;i?^Sn2)t, 5¥tt^J^ 

bTu;rc5iege9 2«7EW*5:S»rMS. Vtzlflx. ±ffiij 
gE5i-l 6A- l755^0^1--r;trI^tcSl!jLfcl^fc. ^©J^ 
^i$8ca5«g§Sg|5 9 2©T^ffitC^tgt--5. vltlti 

i^«jLfcJ;5^ct»^«, §^®SI59 2 0TS«®(cJ;D^n 

£il±©^l!);5^|»±$tlS. Lfzti^-z>X. gJgggC 9 2 <7)T 
iSffi«. ±fiiJBB^i-l 6 A- l©a^^Jt^?)^:L-TfPfflf 
S. 

[0 0 8 0] fcfcb, ±.mmw>i&A-i^m.K>9^htz 

?iftfl«jtc±{sijgi55^ 1 6 A- 1 ^9\--ri5\^\zm 

-rcttCiO, ^iSg|59 2«*g:&|6]rt{|iJlC#14^J^L 

T> ±#jgB^j- 1 6 A - 1 <D'^=?-mm^<Di»m^mnT 
So ^eaB9 2«. m.mm\z^^ 'h^t^mm. 

tsii'^l.mm^ 1 6 A - 1 \Zim bfc«^«fettifc*6<h L 

[0 0 8 1 ] 016 ISg^eSP 9 2 CDffi(7D0iJ$r^-r»f®0 
T-abSo 016 (a) tC*-r?§eg|5 9 2 A«. ^(D±.^ 
miiy^Wti^X^^WX^ K) , ifiiJgP^i- 1 6 A - 1 © 

m^^mmi)mlm9 2 K±.^mi^i)^\zmw}^mt.ts.^ 

[0 0 8 2] Sfc, 016 (b) \Zin-^^U^9 23 

\t. ^(D±.mm\^i^.^^mux\^^^ti^. y^m\m.n\z 
53-1 &K-\(Dm.=f-mmmt. ^^\zymm»<Dm^^k 

x%mm.m<Di»Wi\tmi&m9 2 B©Ti«ffim:Disjh$ 

[0 0 8 3 ] 0 1 7 \t±mW>^<Dm-^]t^<Df^<Dm'B:^ 

•tmmmx$>^, 01 7»r^T«»iTtt, ym^^^i 6a 

-2(D!S^jt^a5®5t^^sp©^;f{ca9 6<&^tt. «9 

6[^tCfett±>?)fflroU >i7'9 8$rE«bTliSo ')>^ 

9 8«. 017 (b) iC^T-k^tC. -w>iim^-^ntz 

[0 0 8 4] 'J>^98tt, 017 (a) \Z^'t^z> 

\z\ »fsos§i{i^>*5?i 9 &i}^^9\-m\z^^^oti¥im\z 

m^nXli-S, 'J >i^9 8«^8?)^9 6l::«J!?)jJ^^n 
T:J3 0. ±ffliJgB53- 1 6 A- 1 ©l^^^icaS^^'^abiiSn 
•S^tC, |*|ffliJ{CjEi|S$nT^C0g*S/jN$<nt'5<. -tt^t) 

0. ±flija55J-l 6 A- l©*i^»iggai5«§atcU>;y9 

8 C9gP5i- ^ Sjg-r S d i # s . 

[0 0 8 5] ifflSK^ 1 6 A- 1 <D«-Tg^a5*^'U 

9 8(DgB5J-^aiiLTb*pi, •J>^9 8aS©JKtt 
HHD, 017 (a) ilS^f i^liti^S. b3t*^oT, 
±#JgP^^ 1 6 A- 1 fi'i^n^:)3^\zm\yXh. U 



^§02002-135632 (P2002-1 35632A) 



(9) 

15 

9 8 mmit^ii Lx'^m lt. ±.m^5^ i e a- i 

[0 0 8 6] ts.ii. ij 9 8 ^m^^'&'^^XM 
8«J^^^<&017 (a) lC^-ri^^<i:bTtBlt$1iTi3 
*SADj^.t^J;eitCLT43<c ^LT> ±ffla55^ 1 6 A - 

Mf. -rut^%. ±fflijgi5^i'i 6A- i*«tai;jx^nfc^ 

fc:'J>i7'9 8<&*^L-T01 7 (a) (C^-r^^^fr-S 
[0 0 8 7] 01 8«, ±{l!|g|5^J-tT#Jg|55J-t®PBlC[Hl 

x\t. ±fflijgi5» 1 6 A - 1 (Dm^^^mmzm i o o ^is 

tt, jSlOOf^tC, a-A#©#tt*^^Sf<DOU 0 2 

^^ItTtiS. OU>^l 0 2*«Tfi«gB^)-l 6A-2aD 
4l^«Mg|5©±«gi5(D^iiffilcSS-r?.c);e)tC, «10 

±«g|5^ 1 6 A- 1 (DJ^^»igg|5*^'*^SSiai;ii.^n 
fzm^X. O U >y 1 0 2 diTm^J- 1 6 A- 2 ©ii^ ' 

i^mmzmm-r^. ^om. ou>^i 0 2*^*#tt^p 
Lfciyc^T-. ±fiijBP5j-i 6 A- 1 <£Mtr*ai;jio, 
J; 0 , ±fiijgi5^j- 1 6 A - 1 ©iK^aggsB t y&m^ 1 

6A-2t®W{Ctt, 0'J>i^l 0 2)!)5#tt^J^U^ciK 

mxm<bn^z.tttiK). ou>ifi 0 2(Dmm\z^ 
D±m^^i 6 A- i^w,\zm^m^^mtri^, iin 

>X1 8tS?tffi<!:©Pp1®8gBidi^{libTbS'5^t^ 3o 

imm<D^M] ±m(Dpa<^^m\z^tn^^ :^i.zi&^^ 
m^<o^m^mm-t?>zti>^x'^^, m^mi^m<o^ 

i^9-yf(Dm^mis.mt mmm u >x t r^i icshb ^ n 

m<Dm^m^m\zm^-^ntz^9tm^t(Dm(Dmm. -r 
ui:>t>mmmu>X(Dm,'^mmp^\zmm-r^ z. tf)^x^ 

i§su</*s. •tfs.t>%. mwL.<}yn'^\mm.±v^<r>w-^\z 

[0 0 8 8] W*:S2ie«(D5gi^lc:J:ntf. S^gtcP^P 



fifeis ^ii^ig^ b ^fT 5 ;i <!: *^*T'# s . c n 
[0 0 8 9] i»*«3fE«©5!e«ircfcn«. ssfcj^fiK 

[0 0 9 0: m^m4mm.(D^mz^tni. vyx^yy 

[0 0 9 1 ] W*«5fB«®^?^lCcfcn«> Ji^«*^*¥ 
m^^v-X(nm^wm^\z^^-t^z.ii\zi^ri. 

^fc, m%mm^^i&m\z'^^\.x^. m%mi. 

[0 0 9 2] mim^%m.<r)%mz^n\t. 
x^xvyxn. v m-f^^^mt^^ y ■:f(Dmmm^m\zm 
mmr^zitA^x^^, vtzti^-ox. s.^m=f-^<r>mm 
i)^^<D^<Dmm^w^t^iiMz. mwL(Dm^<D\-s.^-:> 
^\zi:^mmmvyxt^^m^ii<Dm (omm-^(om^ 
^amr^z-tt^x^^o 

[0 0 9 3] »*3S7|E«©^?«(Cckn«, ^OgBOi® 

ffi J: 0 s w 3 n^c^*«§^^^^ A*rT^ ^ t s l» Jt 

[0 0 9 4] tt*]S8fB«<D^BJtcJ;n«. BB^?l#liS 

L^izn^^Si^mm-tii^tiz^o, x^-x^mm 

[0 0 9 5] m^m9mm<D^miz^nii. mmmuy 
xt^m^^^y ■xt(om<Dmmf)'im^r^ ^ t jc j; 0 , 

mmm v yX(Dm^jfi^\z^%m'f-\z-wt^ =t ^ tcm 

[0 0 9 6] »*]S1 0fE«Ofg?gtCcfcn«, 1^>X*« 

m^^nfz±.m>'^ir?%n'^-h^^^nu\^i:.^\zm'! 

[0S(Dffi*;^j:iiBJ] 

[HI] (a) \i.i^mm'm\mMm\z^^mi'^m^m 

«:ga®»rffilllT$)D. (b) X®S7tBi 
[02] (a) «01tC*-rTABx-7'*tR©¥®0 
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(b) (i^^^^-y^'^^-f ■v^>xi' >^-r 

[0 3] 01 (a) lC^-rSl^lffl*#<*:SB<&«l§§t'ffi 

^ jA O CD 1i ^ ^ -r 0 T 35 ^ o 
[E14] 01 (a) (DAgB®t!fc;k0T-fe^o 

[0 5] 0itc^-rii7tiS(?3ftffl^ift?'!-r^;tfe<D8iTffi 

0T«>§. 

[0 6] ji3te^(75^J^M*^-r»f®0fJ5^. 

[08] 0i{c:^-rBgK©ia::*;0Ta&S. 
[0 9] ^0^(Cj;i3MWSns^©5t8S€:iji?a-r^fe 
8?)«0T$)-5, 

[010] if%v^m^2%mm\zii^mm^m'i^^m. 

©»r®0T*-5. 

[011] *5IBJ<D^3^S6«a|(Cj:S«#ffl¥^{*:SB 
oifffi0Tab-5. 

[012] *|gM©^4^M«»l(rct*ll^ffi*^^*:g« 

[013] 012 \z7F.tmrt^m¥ii^<r>m^is\mm'n 

[014] 012 »C^-rTfiJgB5i-® JS^ ^i^SBttglJ <b 

n^Si§eg|5«#4^0T*^o 
[015] 014 {C*-r?i§®a5cDKffi0T$>-2)„ 
[016] 01 5{C*-r?^^g|5(Z)^}g0iJ^^-rWTia0T 

[01 7] j!i^^^i^^il5{r|gtte.nSSlt±*CDte©fi»|$r 
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20 
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S^1-WiB0T^-5o 
[018] j^^^8igP(clStt^.n^lH]DJh*^^-r»rffl 

0T*s. 
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10, 70, 80, 90 
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